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Fig.51nteractionofthevariableBandC.Thegrandmeanwaveforms;theupper
waveformsareatBIvariableandthelowerwaveformsareatB2variable.
ThethicklinesrepresentCIandthethinlinesrepresentC2.Atthebottom
thecomponentIoadingsofPCIarealsoshown.
P300arelargerwllenthesubjectalternateshispredictionfromthepreceding
trialstothepresentone(B2)buthedoesnotalterthepredictionforthenext
tria董(C1).Insummary,ifPCIismorepositive,ifX150ismorenegative,an4
thenifP300isIesspositivewhenhispredictionisalternated(atthecaseB2),
thesubjectstendtokeepalteringtheirpredictionsonthenexttrial.
Itisquestionablewhetheracommonfactor(e.g.,motivationforthetask)influ-
encestheamplitudesofthesecomponentsandnextpredictionsofasllbject,or
whetherthelargepotentialofthesecomponelltsmakesasubjectalternatesub-
sequentpredictions,However,thisisnotyetdetermined.
丁勿Xoo〃 ψoπθπ渉s
Thepotentialinthelatencyofabout150msec.categorizedasX150,ismore
negat三ve,ifasublectaltershispredictionsfromtheprecedingtria1(variableB),
andifhealtershispredictionsonthenextones(variableC),andifthestimulus
isalterhatedfromtheprecediエ1gtrial(variableD),andifheisnotmotivatedto
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Fig.61nteractionofthevariableAandB.Thegrandmeanwaveforms;theupper
waveformsareatAIvariableandthelowerwavefomlsareatA2variable.
ThethicklinesrepresentthewaveformsofBIandthethinlinesrepresented
thewaveformsofB2.AtthebottomthecompollentIoadingsofPC3arealso
shown.
dothis.task(variableE).Inalloftheabovecasesthesubjectattendstothe
stimulus,andX150istheERPcQmpQnentgenerallyreferredtoasattention
relatednegativity(NaatanenandMichie,1979)asdiscussedbefore.
AsshowninFig.4,thepotent量alsofX350aremorenegativewhenthepre二
dictionsresultinincorrectoutcomes.TheinteractionbetweenvariableAand.B
issignificantonthecomponentscoresofPC3(F(1,8)漏9.19,p<.025).Asshown
inFig.6,thepotentialsofX350aremorellegativewhenthepredictionswhicha
subjectalteredhispredictions.fromtheprevioustrials(B2)resultinanincorrect
outcome(A2).Therefore,thiscomponentcanberegardedasanERPcomponent
whichisassociatedwithcognition(knowledgeofthethepredictionoutcomes).IIl
conclusion,bothX150andX350are.probablynegativeendogenouscomponentsof
ERP.X150組ightbeanattention-responsetoapresentedstimlusbutX350is`pro-
bably.acognitiveresponsetothepredictionoutcomes,
FINALREMARKS
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Thelastpositivewavesofthegrandmeanwaveformareindependentlyiden-
tifiedas.P500andP550..OnthetopofFig、4,inresponsetotheincorrectly-
predictedstimuli,thecomponentscoresofPC4andPC5aresmallerforthecor-
rectly-predictedstimulithanfortheincorrectly-predictedstimuli(variableA.at
Table1),althoughthey.arenotsignificantlydifferentinthecaseof.PC4.The
variableinprediction-alternationfromtheprevioustrials(variableB)illflue皿ces
P500,butitdoesnotinfluenceonP550..Thiseffectcontributesmai111y.tothe
differeRtiationbetween'thetwocomponents.AsshowninTable1,P200,P300,
X350,N420andP550areallaffectedbytheidenticalvariable(theguessingeffect).
Sincemostofthemarealsoaffectedbythe.othervariables,theyareidentified
asindependentcomponentsofERP(refertoPictonandStuss,1980).Finally,we
ca鷺saythatthesevariablesandafewunknownyetpresentvariablesinthis. ask
producedthesecomponentstructuresoftheERPandthat.thedifferences.in.the
effectivevariablescontributetothedifferentiationsoftheERPcomponents.
ByusingthePCAonthesingletrialbrainpotentials,manyERPcomponents
activeinthistaskcouldbedetermined.Inotherwords,portionsofthepotentia1-
continuumareidentifiedasERPcomponents,iftheyvarybothautocorrelatedl夕
anddiScretelybetweentrials.Someoftheidelltifiedcomponents(X350,P500and
P550)havenotyetbeendescribedusingthestandardaveragingtechnique,but
theyareassociatedwithsomepsychologicalfactors。Inconclusion,theaveraging
technique(whichisrestrictedbydimensionsorconcerns)obscures.someERP
componentswhich血reactiveandsignificantinasituation.Therefore,inorder
toidentifydescribingendogenouscomponentsofERP,theapplicationofthePCA
techniqueisbetterchoiceatleastuntilthefactorsorvari3bleswhichaffectthem
arew611understood.
SUMMARY
Thepurposeofthepreselltdataanalysisistofindtheehdogenouscomponents
ofhumanEvent-RelatedPotential(ERP)inasingletrialEEGrecordingandthe
relatedeffectivepsychologicalvariablesofthecomponents.UsuallyERPcom-
ponentsareidentifiedbyananalysisoftheestimat6dERPwaveformsbymeans
ofthesignalaveragillgtechnique,butinthepresentanalysisitisperformedby
thePrincipalComponentAnalysis(PCA)ofthesingletrialbrainpotentials.The
reasonforthisPCAapplicationisthattheendog.enouscomponentswhichare
relatedtothepsychologicalfunctionsarefluctu皐tingautocorrelatedly.anddistinctly
inthepotentialcontinuum(=ERPwaveform)betweentrials.
PCAfromthevariance-covariancematrixisperformedonthedatasetof894
singletrialbrainpotentials(n=9).Thisiscollectedduringaguessingtask.Ten
PrincipalComponents(PCs)areextractedandcanaccountforabout84percent
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ofthetotalvariance.Fromtheactivelatencyrangeoftheafter-rotatedcom-
ponentIoadingsofthesePCsandtheERPwaveforms(whichareaveraged脚ith
thesingletrialbrainpotentialswithrespecttotheircomponentscores)wecould
identifymostofthePCsastheendogenous.components(N100,.X150,P200,P300,
X350,N400,P500,andP550).Wecanthenconfirmedtheutilityofthismethod
byapplyingPCAonthedatasetofthesingletrials..Moreover,fromtheanalysis
oftheircomponentscores,somepsychologicalfactorsaffectingthesituation(the
guessingeffect,thesequentialeffectandtheeffectofthealteredpredictions)
canbeidentified.Inconclusion,asingleERPcomponentissometimesinfluenced
byoneormorefactorsandthatasinglefactoriseffectiveononeormore
endogenouscomponents,therebyindicatingthatthesecomponentstructuresof
endogenousERPcomponentscanbeproducedbythepsychologicalfactorswhich
areactiveinthesituations.
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